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Sea Level Datum of 1929.
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GROUND-WATER RESOURCES OF SOCORRO COUNTY, NEW MEXICO
By F. Eileen Roybal
ABSTRACT

A hydrologic study of Socorro County was conducted to provide data that
may be used in the management of ground-water resources. This report
describes’ the occurrence, availability, and quality of ground water in Socorro
County. Rocks ranging in age from Quaternary through Precambrian are present
in the county. Quaternary deposits cover large areas in the county.

In Quaternary deposits and in the Quaternary and Tertiary Santa Fe Group,
yields of ground water typically are less than 50 gallons per minute. Yields
of ground water that range from less than 1 to 2,700 gallons per minute are
available from Quaternary deposits mainly along the Rio Grande, the Alamosa
Creek, the San Agustin Basin, and in the Jornada del Muerto. Water is used
for stock, irrigation, domestic, industrial, and public supplies. Water
quality ranges from potable water used for domestic supplies to water
containing sulfate or chloride concentrations greater than 1,000 milligrams
per liter used for stock supplies. Yields of ground water that range from 1
to 2,000 gallons per minute are available from the Santa Fe Group along the
Rio Grande.

Ground-water yields that range from 2.5 to 80 gallons per minute are
available in Tertiary volcanics and the Datil Group of middle Tertiary age,
mainly in the San Agustin Basin and Alamosa Creek basin, and in the Crevasse
Canyon Formation and Gallup Sandstone of Cretaceous age, mainly in the Alamo
Navajo Indian Reservation area. Ground water from Tertiary volcanics and the
Datil Group generally meets drinking water—quality standards and is mostly for
stock supplies. Specific conductance of water in the Crevasse Canyon
Formation and Gallup Sandstone ranges from 847 to 3,610 microsiemens per
centimeter at 25 degrees Celsius.

Yields of ground water that range from less than 2 to 200 gallons per
minute are available from the Permian San Andres Limestone, Yeso Formation,
and Abo Formation, mainly in the eastern part of the county. Ground water is
used mostly for stock supplies but some is also used for domestic supplies.
Specific conductance in Permian units ranges from 659 to 9,080 microsiemens
per centimeter.

A total of 26 wells and springs that have water temperatures ranging from
25 to 36 degrees Celsius may be indicators of geothermal areas in Socorro
County. The depth of these wells ranges from 32.65 to 770 feet.

In Socorro County, about 81 percent of the total ground water withdrawn
during 1985 was used for agriculture. About 75 percent of the total ground-
water—-irrigated acreage was along the Rio Grande, 15 percent was in the San
Agustin Basin, and 10 percent was in scattered areas within the county.
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INTRODUCTION

The Rio Grande flows southward through the middle of Socorro County
(fig. 1). All surface water within the Rio Grande drainage is fully
appropriated. Most of Socorro County is in the Rio Grande ground—-water basin
as declared by the New Mexico State Engineer Office. New appropriations of
ground water, except for domestic and stock uses, are not permitted within
this basin unless the State Engineer determines that existing water rights
will not be impaired. However, potential development of energy resources such
as coal may have an effect on ground-water resources in the county. For these
reasons, a comprehensive hydrologic study of the county was done to aid in
efficient management of water resources that may be affected by economic
development. This study was done by the U.S. Geological Survey in cooperation
with the New Mexico State Engineer Office and the New Mexico Bureau of Mines
and Mineral Resources.

Purpose and Scope

This report describes the occurrence, availability, and quality of ground
water in Socorro County. Available hydrologic data were used to describe
ground-water resources for each major aquifer in the county. Aquifer tests
were not conducted for this study; however, some additional water-level or
water—quality data were collected at selected wells and springs. Existing
hydrologic conditions and sources of information are intended to assist in the
management of water resources.

Regional Setting

Socorro County is near the geographical center of New Mexico. The county
is approximately 75 to 104 miles wide, 77 miles long, and approximately 6,624
square miles in area. Most of the county lies within the Basin and Range
province, which is divided into the Mexican Highland and Sacramento sections
(fig. 1). The 1largest part of the area lies within the Mexican Highland
section, an area characterized by dissected block mountains separated by
aggraded desert plains (Fenneman, 1931). The Sacramento section of the Basin
and Range province is in the eastern part of the county and includes Chupadera
Mesa. The Sacramento section is characterized by mature block mountains of
gently tilted strata (Fenneman, 1931). The Datil section of the Colorado
Plateau province is in the northwestern corner of the county.

Major topographic features in the county include the Ladron Mountains in
the north, Gallinas Mountains in the northwest, Magdalena Mountains in the
west, San Mateo Mountains in the southwest, Oscura Mountains in the southeast,
and Los Pinos Mountains in the northeast (fig. 1). Mountain ranges cover
extensive areas and are characterized by rough and broken terrain, including
steep to very steep slopes and canyons. Altitudes in the mountainous areas
range from about 6,000 feet in the foothill areas to 10,141 feet on San Mateo
Peak. Altitudes in the nonmountainous areas generally range from 4,500 feet
(in the Elephant Butte Reservoir area) to 7,000 feet.
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Most of the towns, villages, irrigated lands, and commercial activities
are along the Rio Grande. The population of Socorro County in 1980 was 12,969
(U.S. Bureau of the Census, 1981). The principal population center is the
city of Socorro, which had a population of 7,576 in 1980, The Rio Grande
enters Socorro County about 9 miles north of Bernardo and flows generally
southward through the central part of the county to Elephant Butte
Reservoir., In most of the streams tributary to the Rio Grande in Socorro
County, flow 1is intermittent and occurs usually after rainstorms. The
tributary streams, including the Rio Puerco, Rio Salado, and several canyons
and arroyos, drain into the Rio Grande from the west except for a small area
in the extreme western part of the county that drains into playas in the San
Agustin Basin. Several washes and small arroyos also enter the Rio Grande
from the east, but most of the drainage in the eastern part of the county is
into closed basins. Parts of three topographically closed basins are in
Socorro County: the San Agustin Basin, Jornada del Muerto Basin, and Tularosa
Basin. Approximately 39 percent of the county lies within these closed
basins. ’

The climate of Socorro County 1is arid to semiarid. Long-term
precipitation records at selected weather stations in the county are shown in
figure 2. Mean annual precipitation ranges from 8.29 inches at Bosque del
Apache National Wildlife Refuge at an altitude of 4,520 feet to 14.55 inches
at Gran Quivira National Monument at an altitude of 6,600 feet. Precipitation
in the Rio Grande valley is less than in the mountainous areas. July through
September are the rainiest months., Most of the summer precipitation results
from brief and sometimes heavy thunderstorms. During winter months
precipitation may be snow, although generally in small quantities. Average
annual snowfall ranges from 5 inches in the Rio Grande valley to 25 inches or
more in the mountains (Maker and others, 1972),.

Mean annual temperature ranges from 57.8 degrees Fahrenheit at Socorro at
4,585 feet in altitude to 50.2 degrees Fahrenheit at Augustine at 7,000 feet
in altitude. Recorded temperature extremes are 113 degrees Fahrenheit at San
Marcial on June 25, 1902, and -31 degrees Fahrenheit at Augustine on
January 6, 1971 (Maker and others, 1972). Weather data indicate that July is
the warmest month and January is the coldest month.

In the early 19th century, the economy in Socorro County was based
chiefly on mining and ranching. In 1979, five active mines produced fluorite,
barite, lead, quartzite, perlite, scoria, and iron in the county (Siemers and
Austin, 1979). An energy-resources map prepared by the U.S. Geological Survey
and the New Mexico Bureau of Mines and Mineral Resources (1981) shows eight
coal mines in the county; however, only the mine at Carthage was active in
1981, There are more than 75 isolated uranium deposits or mine sites within
the county.

The economy in Socorro County is based on governmental employment. In
1982, total nonagricultural employment by major industry was 3,663, Of this
total, about 51 percent, or 1,873, were employed by government agencies. Land
ownership in the county is 55 percent Federal, 30 percent private and other,
14 percent State, and 1 percent Indian (University of New Mexico, Bureau of
Business and Economic Research, 1984).
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Previous Investigations

Previous hydrologic investigations have been made in parts of Socorro
County. Keyes (1905) made a short investigation of the geology and water-
bearing rocks in the Jornada del Muerto area in the southeastern part of the
county. Bryan (1926) conducted a brief reconnaissance of ground-water
supplies in the Rio Grande valley and several plains areas of the county.
Spiegel (1955) described the hydrology of a 750-square~mile area in the
northeast part of the county. A detailed hydrologic study of the southeastern
part of the county was done by Weir (1965). Summers (1976) presented
information on the geothermal area 3 miles west of Socorro. Major aquifers
in the Socorro and La Jencia Basins were studied by Anderholm (1983 and
1987). Myers and others (in press) completed a hydrologic study of the San
Agustin Basin area in western Socorro County and Catron County.
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GEOLOGIC HISTORY AND STRUCTURE

Rocks exposed in Socorro County range in age from Precambrian through
Quaternary (pl. 1). The oldest Precambrian rocks consist mainly of
metamorphic rocks that are exposed in mountain ranges. Paleozoic rocks
reflect changing depositional environments, the most significant units of
which are 1limestones of Pennsylvanian age (Sandia Formation, Los Moyos
Limestone, Wild Cow, Madera, and Panther Seep Formations and Lead Camp
Limestone); as well as the Bursum, Abo, and Yeso Formations, Glorieta
Sandstone, and San Andres Limestone of Permian age. The Abo Formation
represents a transition from the Pennsylvanian marine conditions to the
Permian terrestrial conditions. These rocks mainly crop out in the eastern
part of the county. Triassic and Cretaceous rocks are exposed in the
northwestern corner of the county. The Triassic rocks are subdivided into a
lower sandstone unit of the Santa Rosa Sandstone and an upper mudstone-
siltstone and sandstone unit of the Chinle Formation. The thickest section of
Triassic rocks in the northwestern corner of the county is the Chinle
Formation. During Cretaceous time, the sea advanced from the north, then
retreated south across New Mexico, depositing marine and nonmarine sediments
of varied thickness. These are the marine Dakota Sandstone, all tongues of
Mancos Shale, the marine shorefacies Gallup Sandstone, and the nonmarine
Crevasse Canyon Formation (Hook, 1983). Toward the end of Cretaceous time,
the sea withdrew from New Mexico and uplift of the land and mountain building
began. The lacustrine deposits of the Baca Formation and volcanic rocks of
the Datil Group (Osburn and Chapin, 1983), both of Tertiary age, were mainly
deposited in the western part of the county. The Rio Grande rift formed
during middle and late Tertiary time (Cather, 1983). The Santa Fe Group of
Tertiary and Quaternary age that fills the Rio Grande rift is represented
mainly by the Popotosa and Sierra Ladrones Formations. Deposits of Quaternary
age are widespread throughout Socorro County. Holocene alluvium is found
. along stream bottoms with gravels and dunes found on the terraces.

The Rio Grande rift, which extends from north to south through the
central part of Socorro County, has complex structural features that cause
complex ground-water flow paths. These complex flow paths may be the result
of changes in permeability caused by faulting or igneous intrusions. These
features, if close to a discharging well, may make interpretation of flow
equations difficult. If aquifers are discontinuous, hydrologic interpretation
is difficult. The quality of water in the system is modified by contact with
the various rock types. Most of the descriptions of the structural features
(fig. 3) of Socorro County summarized here are taken from Kelley (1952).

The north-central part of Socorro County is occupied by the southern end
of the Albuquerque-Belen Basin, which is the largest basin within the Rio
Grande rift. This basin is bordered on the south (from west to east) by the
Colorado Plateau, the Ladron uplift, the San Acacia channel, and the Joyita
uplift. The Ladron uplift is a semicircular uplift having a length of 10
miles and a width of 6 miles. Its western limb descends to the Colorado
Plateau. South of the San Acacia channel along the Socorro channel, a
narrowing of the Rio Grande rift is defined as the Socorro constriction, which
is about 40 miles long and about 5 to 10 miles wide. Along the eastern margin
of the Socorro constriction is the Joyita uplift, a structure of low fold with
a network of small, high—-angle faults,
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The eastern part of the Albuquerque—-Belen Basin is bordered by the Los
Pinos uplift (fig. 3), which was formed by a high—angle thrust fault. South
of the Los Pinos uplift is the northern end of the Jornada del Muerto Basin.
About one—-third of its total length, which is about 160 miles, lies within
Socorro County. Most of the Jornada del Muerto Basin depression was formed
prior to deposition of the Santa Fe Group. The Jornada del Muerto Basin is
bounded on the east (from north to south) by the Chupadera platform, Oscura
uplift, Mocking Bird wedge, and the northern end of the San Andres uplift.
The west side of the Jornada del Muerto is bounded by the San Pascual
platform, which in turn is bounded on the west by the San Marcial Basin.

The San Marcial Basin, which is about 30 miles long and 10 to 15 miles
wide, is bounded on the west by the Socorro, Magdalena, and San Mateo uplifts
and the intervening troughs that merge with the San Marcial Basin. The
Socorro uplift is a structural extension of a part of the Ladron uplift
separating La Jencia Basin and the Socorro channel (Chapin, 1971, p. 196). 1In
the western part of Socorro County, the closed San Agustin Basin lies
southwest of the Colorado Plateau. It was formed by the basin and range
faulting that occurred about 21 million years ago (Myers and others, in
press). About 10 miles of its northern end lies within Socorro County. The
total length of the San Agustin Basin is about 54 miles extending into Catron
County; its maximum width is 21 miles. The basin is bordered on the south by
the San Mateo uplift.

Birch (1980a, b) determined the subsurface configuration and thickness of
four units of age groups (Quaternary and Tertiary, Tertiary and Cretaceous,
Triassic and Paleozoic, and Precambrian) in Socorro County by constructing
two—dimensional gravity models. The locations of geologic sections are shown
in figure 3; geologic sections derived from gravity models showing general
subsurface configuration are presented in figure 4. The geologic sections in
figure 4 show the approximate thickness and configuration of the units,
Errors may be introduced during the process of the construction of the gravity
models Dbecause of scant knowledge of the subsurface geology, use of
interpolated contours rather than actual gravity observations, and other
possible sources of errors listed in Birch (1980a, b).
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GROUND-WATER RESOURCES

Water-bearing wunits in Socorro County range from Quaternary through
Precambrian in age. The major water-bearing units are: the Santa Fe Group of
Quaternary and Tertiary age, which includes Quaternary deposits along the Rio
Grande and the Sierra Ladrones and Popotosa Formations; Quaternary and
Tertiary units of the Datil Group (Osburn and Chapin, 1983), alluvium, bolson,
and other volcanics in the San Agustin Basin and Alamosa Creek basin;
Cretaceous units, mainly the Crevasse Canyon Formation and Gallup Sandstone in
the Alamo Indian Reservation area; and Permian units, mainly the San Andres
Limestone, Yeso Formation, and Abo Formation in the Chupadera Mesa area.

Most recharge to the ground-water system in Socorro County occurs in
areas adjacent to the mountain ranges. Runoff resulting from snowmelt or
rainfall on relatively impermeable mountainous watersheds infiltrates the
relatively permeable alluvial basin-fill deposits and recharges the ground-
water system, A method used to estimate the quantity of recharge was
developed by Hearne and Dewey (1988), Hearne and Dewey used a multiple-
regression technique to estimate runoff at the mountain-front sites. It was
assumed that this runoff from mountainous watersheds becomes recharge to the
alluvial-basin aquifer at the bedrock-alluvial contacts in the Rio Grande
basin. The mean annual discharge was related to the area-weighted winter
precipitation, the area of the drainage basin, and the slope of the longest
channel in the drainage basin. Although the equation was applied in the
entire Rio Grande basin, the wvalidity of using this equation in the Socorro
County area is not known due to lack of data. The development and application
of the regression technique used to estimate recharge in northern New Mexico
and southern Colorado are described in detail in the report by Hearne and
Dewey (1988). Seepage from ephemeral streamflow in the Rio Puerco, Rio
Salado, and Abo Arroyo also recharges the ground-water system. Potential
recharge to the ground-water system, in average acre—feet per year for Socorro
County, is shown in figure 5.

Well and spring records used to describe ground-water quality were
selected on the basis of 1location, geologic formations from which water is
obtained, and completeness of the chemical analyses. Wells and springs with
few records are shown on plate 2 with specific-conductance values only, Wells
and springs with more complete records are shown with baseline diagrams.
Identifying information and water—quality records for these wells and springs
are presented in tables 1 and 2 (in Supplemental Information).

The quality of water in a well may be changed by mixing of waters within
the well due to leakage from one water-bearing unit to another or by drainage
of surface water into the well, Water samples from a few wells may not
accurately represent the water in the formation.
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Quaternary Deposits

Quaternary deposits are widespread throughout Socorro County along the
Rio Grande and its tributaries; these deposits include alluvium, colluvium,
terrace, and alluvial-fan deposits. These deposits mainly consist of gravel,
sand, silt, and clay. Other Quaternary deposits in the San Agustin Basin and
Jornada del Muerto include piedmont-slope alluvium; bolson, playa, and eolian
sand deposits; and lacustrine sediments mainly consisting of unconsolidated
clay, silt, and gravel that were derived from the surrounding uplands (Osburn,
1984), Thickness is variable, ranging from less than 100 feet of alluvial
deposits along the Rio Grande and Alamosa Creek to as much as 2,600 feet of
bolson deposits in the San Agustin Basin (Myers and others, in press).

Most ground water withdrawn from Quaternary rocks is for stock use,
although some is wused for irrigation, domestic, industrial, and public
supplies. Yields from the numerous wells that derive water from Quaternary
deposits range from less than 1 gallon per minute (well 518) to as much as
2,700 gallons per minute from well 239, Yields of ground water less than 50
gallons per minute are common. Depths to water range from 3 feet below land
surface (well 380) to 585 feet below land surface (well 250).

Myers and others (in press) defined the alluvium, less than 50 feet
thick, and the underlying conglomerate in Alamosa Creek basin as the Alamosa
Creek basin shallow aquifer. Yields from most wells in the basin are less
than 5 gallons per minute, but it is estimated that as much as 100 gallons per
minute may be obtained from well 478 (Myers and others, in press). Water
levels are mostly about 90 feet below land surface.

Depths to water in the San Agustin Basin generally are between 150 and
300 feet below land surface. Depths to water in the Jornada del Muerto Basin
range from 12 to 585 feet below land surface, but depths to water between 50
and 300 feet below land surface are most common. Water levels from February
1983 to September 1985 for well 158 are shown in figure 6. No significant
water-level change occurred during the period of measurement.

Aquifer tests for bolson-fill aquifers were conducted by Myers and others
(in press) in the San Agustin Basin. Test results showed the transmissivity
ranging from 2,400 feet squared per day at well 258 to 48,400 feet squared per
day at well 140. Specific capacity ranges from 5.7 gallons per minute per
foot at well 258 to 90 gallons per minute per foot at well 140.

Movement of ground water generally is southwestward in the San Agustin
Basin. Generally ground water moves toward Alamosa Creek in the Alamosa Creek
basin and generally moves toward the Rio Grande in the Jornada del Muerto
Basin and the Rio Grande valley.
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Figure 6.--Water levels in well 158 (01S.01W.01.213), 1983-85.
Water quality in Quaternary deposits varies greatly. Specific

conductance ranges from 200 microsiemens per centimeter at 25 degrees Celsius
in water from well 717 to 9,970 microsiemens per centimeter in water from
well 83. However, most values of specific conductance are less than 2,000
microsiemens per centimeter. Sulfate or chloride concentrations greater than
1,000 milligrams per liter occur in water from a few wells generally along the
Rio Grande (table 2)., Nitrate concentrations ranging from 1! to 14 milligrams
per liter occur in water from four wells completed in Quaternary deposits
along and east of the Rio Grande (table 2). A water sample collected on July
2, 1980, from well 415 had an arsenic concentration of 55 micrograms per
liter, which is greater than the limit of 50 micrograms per liter set for
drinking-water supplies (U.S. Environmental Protection Agency, 1986). Water
in the San Agustin Basin and the Alamosa Creek basin, however, generally meets

drinking water—-quality standards; water in the Jornada del Muerto contains
large concentrations of sulfate.

Quaternary and Tertiary Santa Fe Group

The Santa Fe Group of Quaternary and Tertiary age is mainly represented
by the Sierra Ladrones and Popotosa Formations. The Sierra Ladrones Formation
is comprised of poorly indurated, buff to red fanglomerates intertonguing with
light-gray, friable sandstones and red to green mudstones and siltstones.
Thickness of the Sierra Ladrones Formation ranges from 0 to 1,000 feet in the
Socorro area (Osburn, 1984).
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The Popotosa Formation is comprised of fanglomerates, mudflow deposits,
mudstones, sandstone, and bolson deposits that are locally interbedded with
contemporaneous volcanic rocks. Thickness of the Popotosa Formation ranges
from 0 to about 3,000 feet (Osburn, 1984).

The principal aquifer system along the Rio Grande in Socorro County
includes Quaternary deposits and the Sierra Ladronmes and Popotosa Formations
of the Santa Fe Group. Ground water derived from the Santa Fe Group is used
for stock, domestic, irrigation, industrial, and public supplies. Numerous
wells completed in the Santa Fe Group generally yield less than 50 gallons per
minute, but yields of as much as 2,000 gallons per minute have been reported
along the Rio Grande (table 1). Depths to water range from about 12 feet in
well 85 to 546 feet in well 272, Depths to water of less than 200 feet are
common., Water-level measurements in well 85, which is completed in the Santa
Fe Group, were made from January 1983 to September 1985 (fig. 7). This figure
shows that the water level did not change significantly over the measurement
period.

Anderholm (1987) reported that water from well 570, which may derive
water from Quaternary deposits and the Santa Fe Group, has a hydraulic
conductivity of 60 feet per day. Water from another well, 03S.01W.02.241,
which also may derive water from Quaternary deposits and the Santa Fe Group,
has a hydraulic conductivity of 41 feet per day and a transmissivity of about
27,000 feet squared per day. Movement of ground water adjacent to the river
valley generally is toward the Rio Grande and generally toward the north in La
Jencia Basin, as shown in the water—level contours in figure 8. The water-
level change was less than 10 feet where there are long-term water-level
measurements.
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Figure 7.--Water levels in well 85 (02N.01E.04.444), 1983-85.
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Water quality in the Santa Fe Group varies greatly. Specific conductance
generally is less than 2,000 microsiemens per centimeter, but a specific
conductance of 29,400 microsiemens per centimeter was reported by Spiegel
(1955) in water from well 552 along the Rio Salado (table 2). Spiegel (1955)
indicated that this may be due to recharge by greatly mineralized water from
beneath the Rio Salado. Water quality ranges from potable water to water
containing constituents that exceed the maximum recommended level, such as
sulfate or chloride concentrations greater than 1,000 milligrams per liter
(table 2). A selenium concentration of 23 micrograms per liter is present in
water from well 689.

Tertiary Rocks

Tertiary rocks are separated into three units. These are the Tertiary
volcanics; the Datil Group, as redefined by Osburn and Chapin (1983); and the
Baca Formation. Tertiary volcanics and the Datil Group together are a
significant source of water supply in the San Agustin Basin and Alamosa Creek
basin in the western and southwestern parts of the county.

Tertiary Volcanics

Tertiary volcanic rocks consist of rhyolite ash-flow tuffs with basaltic
andesite lavas, volcaniclastic rocks, rhyolite 1lavas, and rhyolite domes.
These rocks were deposited during several volcanic episodes dating from about
33 million to about 26 million years ago. The thickness may be as much as
5,000 feet (Osburn and Chapin, 1983).

Twelve well records and three spring records (table 1) indicate that
wells and springs completed in Tertiary volcanics generally yield less than 20
gallons per minute, although a yield of 80 gallons per minute has been
reported. The depth to water is less than 360 feet below land surface.
Chapin and others (1978) indicated that the volcanic rocks of Socorro County
may provide greatest permeability in joints and fractures.

The water from volcanic rocks, which is used for public, domestic, and
stock supplies, is of good drinking-water quality, having a specific
conductance less than 750 microsiemens per centimeter. However, a fluoride
concentration of 6.6 milligrams per liter occurs in water from well 405,
exceeding the fluoride 1limit of 4.0 milligrams per liter in drinking water
(U.S. Environmental Protection Agency, 1986). Fluoride is present in both
igneous and sedimentary rocks, but often is .associated with volcanic or
fumarolic gases (Hem, 1970, p. 177).
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Datil Group

The Datil Group was deposited from about 39 million to 33 million years
ago and consists of volcaniclastic rocks (Spears Formation) with interlayered
ash—-flow tuffs and lava flows (Osburn and Chapin, 1983). The Datil Group is
in the Magdalena, Lemitar, Bear, and eastern Gallinas Mountains, the Joyita
Hills, and the northern Jornada del Muerto. The Spears Formation may be as
much as 2,000 feet thick in the San Agustin Basin area (Osburn, 1982,
p. 34). Elsewhere, the Datil Group ranges from O to 3,000 feet in thickness
within Socorro County (Osburn and Chapin, 1983).

The Datil Group, combined with other Tertiary volcanic rocks, has been
developed as a source of water supply in the San Agustin Basin and Alamosa
Creek basin. A total of 51 wells and springs derive water from the Datil
Group. Within this total, 46 are wells (mostly stock wells but also a few
domestic and one industrial well) and 5 are springs (table 1). Locations of
selected wells completed in the Datil Group are shown in figure 9. The water-
level change was 1less than 10 feet where there are long-term water-level
measurements. Wells and springs that derive water from the Datil yield less
than 30 gallons per minute. Depth to water usually is less than 300 feet
below land surface. The hydraulic gradient of the Datil Group in the San
Agustin Basin ranges from 110 feet per mile in the southern Gallinas Mountains
to 360 feet per mile in the northern San Mateo Mountains (Myers and others, in
press).

Water from the Datil Group in the San Agustin Basin and Alamosa Creek
basin generally meets drinking water—quality standards. Water samples
collected in these areas were analyzed and the specific conductance generally
was between 250 microsiemens per centimeter in water from well 439 and 1,100
microsiemens per centimeter in water from spring 521. The greatest specific
conductance in the area was 2,100 microsiemens per centimeter in water from
well 403. Water from this well exceeded the maximum-contaminant level for
drinking-water supplies for most of the constituents, including 2.2 micrograms
per liter of mercury, which exceeds the maximum—-contaminant level of
2,0 micrograms per liter. Specific conductance of water from the Datil Group
east of the Rio Grande ranges from 1,680 to 3,790 microsiemens per centimeter,
and sulfate concentrations range from 750 to 2,300 milligrams per liter.

Baca Formation

The Baca Formation of early Tertiary age consists of sandstone, mudstone,
claystone, and conglomerate. The Baca Formation crops out in the northwestern
part of the county, in the northern Jornada del Muerto, and in the area north
of Cerro Colorado (Osburn and Chapin, 1983). In the Gallinas Mountains area,
the Baca Formation rests disconformably on the Crevasse Canyon Formation of
Cretaceous age (Sargent, 1983). In this area, the Baca Formation is about
950 feet thick (Cather, 1983, p. 179). On the east side of the Rio Grande,
near the Cerro Colorado area, the Baca Formation is about 1,000 feet thick
(Gardner, 1910, p. 454).
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Seven stock and domestic wells completed in the Baca Formation are
reported to yield 2.5 to 21 gallons per minute of water. The depth to water
in these wells ranges from 18 feet below land surface in well 26 to 405 feet
below land surface in well 423, Very few water—quality data are available for
these seven wells to characterize the water in the Baca Formation; however,
the specific conductance measured onsite ranges from 540 microsiemens per
centimeter in water from well 108 to 2,010 microsiemens per centimeter in
water from well 423,

Cretaceous Rocks

Rocks of Late Cretaceous age in Socorro County are marine and nonmarine
sediments. Osburn (1982, p. 19) reported that at least 1,900 feet of Upper
Cretaceous rocks crop out on the Alamo Navajo Indian Reservation. - The
nonmarine Crevasse Canyon Formation overlies the Gallup Sandstone and has a
thickness of about 1,000 feet in the Alamo Indian Reservation area. The
Crevasse Canyon Formation consists of siltstones, sandstones, mudstones,
shales, and thin coal beds that were deposited in varied environments such as
distributary-channel, fluvial-channel, and overbank environments (Sargent,
1983). The Gallup Sandstone conformably overlies the Mancos- Shale in the
northwestern part of the county on the Alamo Indian Reservation and is 30 to
70 feet thick (Osburn, 1982). The Gallup Sandstone is a regressive coastal-
barrier sandstone containing ripple marks and ball-and-pillow structures
(Sargent, 1983), Elsewhere, the thickness of the Crevasse Canyon Formation
and Gallup Sandstone ranges from 200 feet in the northern part of the county
(Spiegel, 1955, p. 37) to about 1,000 feet in the area of sec. 1, T. 05 S.,
R. 02 E. (Weir, 1965, p. 22).

Fifteen wells in the Crevasse Canyon Formation and Gallup Sandstone yield
from 2.5 gallons per minute in well 19 to 25 gallons per minute in well 71 in
the Alamo Indian Reservation area (table 1). Elsewhere, a stock well, 324,
that may be completed in the Crevasse Canyon Formation and Gallup Sandstone
yields 75 gallons per minute. Weir (1965) reported that wells and springs in
the outcrop area of the Crevasse Canyon Formation and Gallup Sandstone yield
2 to 4 gallons per minute of water; however, well 700 yielded 75 gallons per
minute of water during 1955.

Four water samples available for the Crevasse Canyon Formation and Gallup
Sandstone indicate that specific conductance ranges from 847 microsiemens per
centimeter in water from well 1 to 3,610 microsiemens per centimeter in water
from well 700. Water from well 2 contains a large concentration of iron
(1,200 micrograms per liter), exceeding the limit of 300 micrograms per liter
for iron concentration in public water supplies.

The Mancos Shale overlies the Dakota Sandstone and was deposited as
marine mud. The Mancos Shale exposed along the Rio Salado is about 240 feet
thick. In the southeastern part of the county, the thickness of the Mancos
Shale ranges from 700 to 2,000 feet (Weir, 1965, p. 21).
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The oldest Cretaceous rocks, the Dakota Sandstone, lie unconformably on
the Triassic Chinle Formation. The Dakota Sandstone ranges in thickness from
6 to 17 feet in the northwestern part of Socorro County (Tonking, 1957, p. 18)
to slightly more than 100 feet in the northern part of the county (Spiegel,
1955, p. 37). Two wells (16 and 21) and one spring (20) derive water from the
Dakota Sandstone in the Alamo Indian Reservation area. Information on yields
- is not available. Depths to water in the two wells are 19 and 155 feet below
land surface. The specific conductance of water from these wells is 1,800 and
4,430 microsiemens per centimeter, respectively. The specific conductance of
water from the spring is 3,600 microsiemens per centimeter.

Triassic Rocks

Triassic rocks are subdivided into a lower sandstone unit of the Santa
Rosa Sandstone and an upper mudstone-siltstone and red to purple sandstone
unit of the Chinle Formation. In the northwestern part of the county, the
Chinle Formation disconformably overlies the Permian San Andres Limestone.
The thickness of the Chinle in this area is estimated to be about 1,450 feet
(Tonking, 1957, p. 6). Osburn (1982) reported about 120 feet of exposed
Chinle Formation on the Alamo Indian Reservation in the northwestern part of
the county. The total thickness of the Triassic rocks is estimated to be
500 feet north and east of the Joyita Hills (Weir, 1965, p. 20).

Cretaceous and Triassic rocks are combined and presented in figure 10
because the wells are clustered in the same general area. Many wells and
springs with great differences in hydraulic head derive small quantities of
water from Cretaceous and Triassic rocks, mostly in the Alamo Indian
Reservation area. Three stock and domestic wells completed in Triassic units
yield 3 to 17 gallons per minute of water. Depths to water range from 19 to
73 feet below land surface.

The specific conductance ranges from 1,440 microsiemens per centimeter in
water from well 360 to 3,960 microsiemens per centimeter in water from
well 538. Chemical analyses indicate sodium bicarbonate—type water in one
spring (5) and sodium sulfate~type water in two wells (541 and 537).
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Figure 10.--Location of selected wells completed in Cretaceous and Triassic rocks and altitude of water

WELL COMPLETED IN CREVASSE CANYON FORMATION AND GALLUP SANDSTONE--

Upper number is site number from table 1; lower number is altitude of water level,
in feet above sea level

WELL COMPLETED IN DAKOTA SANDSTONE--Upper number is site number from
table 1; lower number is altitude of water level, in feet above sea level

WELL COMPLETED IN CHINLE FORMATION--Upper number is site number from table 1;
lower number is altitude of water level, in feet above sea level

levels from 1965 to 1985.
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Permian Rocks

Permian rocks mainly crop out in the eastern part of Socorro County in
the Chupadera Mesa area; they are separated into five units. From youngest to
oldest, these are the San Andres Limestone, Glorieta Sandstone, Yeso
Formation, Abo Formation, and Bursum Formation. Locations of selected wells
completed in rocks of Permian age are shown in figure 11, Water-bearing rocks
of Permian age are considered important in the eastern part of the county
because ground water is not available from other rocks. Most wells that yield
small quantities of water from Permian units are stock wells. The water
quality 1is unacceptable for drinking-water supplies, as shown in baseline
diagrams (pl. 2). Specific conductance greater than 2,250 microsiemens per
centimeter, which 1is classified as very high salinity water (U.S. Salinity
Laboratory Staff, 1954), is common in water from Permian units. Specific
conductance in water from Permian units ranges from 9,080 microsiemens per
centimeter in water from the Yeso Formation to 659 microsiemens per centimeter
in water from the Bursum Formation. Dissolved constituents that exceed the
limit set for drinking-water standards are present in water from Permian
units; they include sulfate, fluoride, nitrate, iron, lead, and selenium.

San Andres Limestone

The San Andres Limestone is widely exposed in the Chupadera Mesa area.
It consists of light—- to dark-gray limestone, dolostone with gypsum, mudstone,
siltstone, and quartzose sandstone. For the purpose of this report, the
underlying Glorieta Sandstone 1is included with the San Andres Limestone.
However, the Glorieta Sandstone is not known to be water bearing in Socorro
County. Thickness ranges from 270 to 280 feet southwest of the Los Pinos
Mountains (Spiegel, 1955) to more than 400 feet in the Gran Quivira National
Monument area in the northeastern part of the county, to as much as 475 feet
in sec. 11, T. 09 S., R, 08 E. (Weir, 1965, p. 20). Weir (1965) reported that
a karst topography has developed locally on the San Andres and that sinkholes
have formed in the area of sec. 6, T. 07 S., R, 08 E.

Wells that derive water from the San Andres Limestone generally yield
less than 56 gallons per minute (table 1), Depths to water range from 1 foot
above land surface in well 4 to about 290 feet below land surface in well 246,

Specific conductance of water from the San Andres Limestone ranges from
2,370 to 5,110 microsiemens per centimeter. Chemical analyses of water show
large concentrations of several constituents, including sulfate, dissolved
iron, and selenium. The sulfate concentration ranges from 460 milligrams per
liter in water from spring 7 to 2,400 milligrams per liter in water from well
577. Dissolved—-iron concentrations of as much as 5,600 and 3,400 micrograms
per liter were measured in water from wells 536 and 4, respectively, greatly
exceeding the limit of 300 micrograms per liter for public water supplies. A
water sample collected from well 614 on September 4, 1980, contained a
selenium concentration of 22 micrograms per liter, which exceeds the drinking-
water standard of 10 micrograms per liter set by the U.S. Environmental
Protection Agency (1986).
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° 128 WELL COMPLETED IN SAN ANDRES LIMESTONE--Upper number is site number from table 1;
6.180 lower number is altitude of water level, in feet above sea level

& 366 WELL COMPLETED IN YESO FORMATION--Upper number is site number from table 1;
6.765 lower number is altitude of water level, in feet above sea level

. 130 WELL COMPLETED IN ABO FORMATION--Upper number is site number from table 1:
6.169 lower number is altitude of water level, in feet above sea level

o %34 WELL COMPLETED IN BURSUM FORMATION--Upper number is site number from table 1;
6.408 lower number is altitude of water level, in feet above sea level

Figure 11.--Location of selected wells completed in Permian rocks and altitude of water levels from
1949 to 1985.
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Yeso Formation

The Yeso Formation consists mainly of red-brown sandstone interbedded
with shale, gypsum, limestone, and siltstone. It underlies the Chupadera Mesa
and the Jornada del Muerto areas. The thickness of the formation is about 680
feet at the Gran Quivira National Monument (Clebsch, 1960) and 1,100 feet in
the Chupadera Mesa area, thickening to about 4,200 feet in an area outside the
Socorro County boundary in sec. 33, T. 06 S., R. 09 E. (Weir, 1965).

Wells and springs that derive water from the Yeso Formation generally
yield less than 20 gallons per minute, but Weir (1965) reported that well 466
yielded 200 gallons per minute. Depths to water range from 28 feet at well
170 to 650 feet below land surface at well 174. Weir (1965) conducted an
aquifer test on well 467 and reported a transmissibility of about 45,000
gallons per day per foot (transmissivity of gbout 6,020 feet squared per day)
and a storage coefficient of 2.36 x 107~ for the aquifer in the Yeso
Formation.

Specific conductance in water from the Yeso Formation can vary from 980
to 9,080 microsiemens per centimeter, but commonly ranges from 2,100 to 4,000
microsiemens per centimeter. The water from the Yeso Formation is a calcium
sulfate type. The calcium concentration ranges from 68 to 650 milligrams per
liter and concentrations exceeding 300 milligrams per liter are common. The
sulfate concentration ranges from 170 to 3,900 milligrams per liter and
concentrations exceeding 1,000 milligrams per liter are common. Water samples
collected during 1982 from the Yeso Formation contained nitrate, lead, and
selenium concentrations that exceed the limit set for drinking water of 10
milligrams per liter, 50 micrograms per liter, and 10 micrograms per liter,
respectively (U.S. Environmental Protection Agency, 1986). Water in wells 725
and 579 contains nitrate as nitrogen concentrations of 59 and 56 milligrams
per liter, respectively. Lead concentrations of 100 micrograms per liter were
measured in water from seven wells. A selenium concentration of 13 micrograms
per liter was measured in water from well 612. Clebsch (1960) reported that
the poor chemical quality of water and great depth to water in many areas in
the Yeso have discouraged prospecting for large quantities of water. However,
the Yeso is a major source of ground-water supply in the Chupadera Mesa area
because of the limited availability of ground water from the shallower San
Andres Limestone unit in this part of Socorro County.

Abo Formation

The Abo Formation, which consists of very dark reddish-brown fine-grained
sandstones with interbedded mudstone, siltstone, and minor coarse-grained
sandstone, was deposited in a deltaic environment (Hunt, 1983, p. 157). The
Abo Formation conformably overlies the Bursum Formation in the eastern part of
the county (Weir, 1965, p. 19). The thickness of the Abo is about 540 feet in
the northwestern part of the county (Tonking, 1957, p. 6), 300 feet in the
Joyita Hills, 910 feet in Abo Canyon (Spiegel, 1955), and 790 feet in the
central Oscura Mountains (Weir, 1965, p. 19).
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Wells completed in the Abo Formation generally yield less than 2 gallons
per minute of water. Depth to water generally is less than 150 feet below
land surface. The Abo Formation is slightly permeable except where it is
strongly jointed and fractured within the area of T. 07 S., R. 04 E,
(Weir, 1965).

Specific conductance of water from the Abo Formation ranges from 754 to
3,400 microsiemens per centimeter, but conductance values from 2,200 to 3,400
microsiemens per centimeter are common. Eleven chemical analyses of water
from the Abo Formation indicate that calcium concentrations range from 16
milligrams per liter in water from well 13! to 480 milligrams per liter in
spring 465. The sulfate concentration ranges from 160 milligrams per liter in
water from well 611 to 2,200 milligrams per liter in spring 465. Spiegel
(1955) indicated that large concentrations of calcium and sulfate in the Abo
Formation may be due to ground-water inflow from the overlying Yeso
Formation. In addition to the moderate to large concentrations of calcium and
sulfate present in water from the Abo Formation, a nitrite plus nitrate
concentration exceeding the drinking-water standard also was measured in one
sample collected on April 23, 1980, from well 578 (table 2).

Bursum Formation

The Bursum Formation, which consists of interbedded purplish-red and
green shales, limestones, and conglomerates, conformably overlies the
Pennsylvanian strata in the eastern part of Socorro County (Kottlowski, 1963,
p. 102). The Bursum Formation represents transitional conditions from marine
to continental environments. Thickness ranges from 80 to 120 feet.in the
northeastern part of the county and is 90 feet in the area of sec. 1, T. 06
S., R. 04 E., and as much as 250 feet in the central Oscura Mountains
(Weir, 1965).

Very little hydrologic information 1is available for the Bursum
Formation. A stock well, 163, that may be completed in the Bursum Formation
was inspected in 1985. The depth to water at this well was about 190 feet
below land surface. Weir (1965) reported yields of 2 to 30 gallons per minute
from wells 737, 434, and 716.

Wells that are completed in the Bursum often yield small quantities of
generally soft water, but may have large concentrations of sodium and
carbonate in sec. 6, T. 02 N., R. 05 E. (Spiegel, 1955). Spiegel reported
that the source of this mineralization is probably from within the formation
itself; however, it is possible that calcium and magnesium in the water from
the overlying Abo Formation are exchanged for sodium in the shale beds of the
Bursum Formation. Sedium bicarbonate-type water has been reported in wells
737, 434, and 716 (Weir, 1965). Weir reported as much as 7 milligrams per
liter of fluoride in water from well 721, exceeding the limit for fluoride
concentration in drinking water of 4.0 milligrams per liter
(U.S. Environmental Protection Agency, 1986). Weir (1965) also reported a
concentration of 36 milligrams per liter of nitrate as nitrogen in water from
well 434, This exceeds the limit of 10 milligrams per liter for nitrate as
nitrogen concentration in drinking water (U.S. Environmental Protection
Agency, 1986).
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Pennsylvanian Rocks

Pennsylvanian rocks, comprised primarily of 1limestone, siltstone,
sandstone, shale, and conglomerate, rest unconformably on Precambrian rocks
and Ordovician or Mississippian limestones (Siemers, 1983, p. 147-155). In
the Manzano and Los Pinos Mountains, and locally in the Ladron and southern
Lemitar Mountains, Pennsylvanian rocks overlie Precambrian rocks. In the
Magdalena Mountains, southern Lemitar Mountains, and northern Ladron
Mountains, Pennsylvanian rocks unconformably overlie Mississippian rocks. In
the southeastern San Mateo Mountains, Pennsylvanian rocks wunconformably
overlie Ordovician rocks. The thickness of Pennsylvanian rocks is at least
570 feet in the northwest corner of Socorro County, 2,700 feet in the southern
Ladron Mountains, 180 to 400 feet in the Joyita Hills, and 1,300 to 1,400 feet
in the Los Pinos Mountains (Kottlowski, 1963).

Three well records and nine spring records are available for the
Pennsylvanian rocks. Depths to water in the wells are each less than about
50 feet below land surface. Information on yields for the three wells is not
available. Yields from three springs are estimated to be less than 15 gallons
per minute (table 1); however, spring 115 along the Rio Salado channel had an
estimated yield of 150 gallons per minute during 1961 (table 1). No further
information on yield is available for this spring. Specific conductance was
4,760 microsiemens per centimeter for this spring. Elsewhere, the specific
conductance of water from springs and wells in Pennsylvanian rocks generally
i8 less than about 800 microsiemens per centimeter.

Precambrian Rocks

Precambrian rocks consist mainly of metamorphic rocks, gabbros,
quartzites, and granites. They generally crop out in parts of the Ladron, Los
Pinos, Magdalena, Lemitar, Chupadera, and Oscura Mountains and in the Joyita
Hills.

Precambrian rocks are not known to yield significant quantities of water
within the study area. A few dug wells obtain small quantities of water from
Precambrian rocks in its outcrop area. The specific conductance of water from
spring 625 in Precambrian rocks was 637 microsiemens per centimeter. Selected
well and spring records for the study area are in table 1. The chemical
analyses of the water from selected wells and springs are presented in
table 2.

Areas of Geothermal Potential

In Socorro County, geothermal potential exists in the Socorro Peak area,
which was designated as a Known Geothermal Resource Area by the
U.S. Geological Survey (Sass and Lachenbruch, 1978). A Known Geothermal
Resource Area is defined as having sufficient geothermal potential to warrant
economical development (Hatton, 1981). The Socorro Peak area is indicated to
be a geothermal potential area by the high heat flow, the presence of shallow
magma bodies, the existence of both reservoir rocks and cap rocks in the rock
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column, and the downfaulting to considerable depths of potential reservoir
rocks (Chapin and others, 1978). The temperature of the thermal springs in
the Socorro Peak area ranges from about 32 to 33 degrees Celsius (Hall, 1963,

A study was conducted in the Socorro geothermal area by Gross and Wilcox
(1983) to determine sources and circulation patterns of the warm water and its
relation to the regional ground-water system. The study indicated that the
water samples of springs and wells of the geothermal anomaly were of meteoric
origin and that there was no evidence of hydraulic connection between possible
steam or hot-water reservoirs of the geothermal anomaly and the ground-water
systems in the study area.

Other geothermal potential areas within Socorro County where wells and
springs have water temperatures that are equal to or greater than 25 degrees
Celsius (77 degrees Fahrenheit) are listed in table 3 (in Supplemental
Information). The highest water temperature, 36 degrees Celsius, was recorded
at well 187, which produces potable sedium bicarbonate-type water having a
specific conductance of 430 microsiemens per centimeter. The specific
conductance of water from 26 wells and springs listed in table 3 ranges from
210 to 6,740 microsiemens per centimeter, Concentrations of potassium and
chloride, which may be indicators of thermal water, also are included in
table 3. For example, concentrations of potassium more than a few tens of
milligrams per liter are considered unusual except in hot springs or in water
with very large dissolved-solids concentrations (Hem, 1970, p. 151).

WATER USE

In 1985, a total of 109,504 acre-feet of ground water and surface water
was withdrawn for various water—use purposes in Socorro County (Wilson, 1986)
(table 4 in Supplemental Information). Eighteen percent of the total water
was withdrawn from ground water and 82 percent was withdrawn from surface
water (fig. 12). Agricultural wuse accounted for 88 percent of the total
withdrawal, most of which was for irrigation.

Surface water was used to irrigate 12,882 acres in 1985 (Wilson, 1986).
About 87 percent of this was along the Rio Grande and the rest was in
scattered areas within the county. During the same year, ground water was
used to irrigate 7,350 acres. About 75 percent of this was along the Rio
Grande, 15 percent in the San Agustin Basin, and 10 percent in scattered areas
within the county (Lansford and others, 1985).

Urban and rural users that use only ground-water supplies are the towns
of Socorro, Polvadera, San Acacia, and other rural areas. The total acre-feet
of withdrawal in the wurban and rural water-use category decreased from 1980
to 1985, but the total acre-feet of withdrawal in the commercial and minerals
water-use category increased from 1980 to 1985 (table 4). This may be due to
the change in the way the data were compiled by Wilson (1986), who reported
that self-supplied schools, universities, and hospitals that were tabulated in
the urban water-use category 1in 1980 were subsequently reported in the
commercial water—use category in 1985,
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EXPLANATION

WATER SOURCE [:_—_l Agriculture

Fish and wildlife, recreation

GROUND SURFACE
WATER WATER Urban and rural
18 PERCENT

Commercial and minerals

WATER USE

WATER USE

Y
PERCENT 89.9
PERCENT

Total, 19,723 acre-feet Total, 89,781 acre-feet
SOURCE: 1985 data from Wilson (1986).

Figure 12.--Water use and source of water in Socorro County, 1985.

30



SUMMARY

Ground water is available in Socorro County from rocks of Quaternary
through Precambrian age. The most productive water-bearing units are
Quaternary deposits and the Santa Fe Group of Quaternary and Tertiary age; the
Datil Group (Osburn and Chapin, 1983) and other volcanics of Tertiary age; the
Crevasse Canyon Formation and Gallup Sandstone of Cretaceous age; and the San
Andres Limestone, Yeso Formation, and Abo Formation of Permian age.

Complex structural features in Socorro County affect the ground-water
flow system. The resulting distortions in the ground~water flow system can
occur due to the changes in permeability caused by faulting or igneous
intrusions. This may cause aquifers to be discontinuous and make hydrologic
interpretation difficult. The quality of water in the system also will be
affected by contact with various rock types.

Yields of ground water less than 50 gallons per minute are common from
both Quaternary deposits and the Santa Fe Group. Outcrops of the Quaternary
deposits are widespread throughout the county along the Rio Grande, the
Alamosa Creek, the San Agustin Basin, and the Jornada del Muerto. 1In these
areas, yields of ground water ranging from less than ! to 2,700 gallons per
minute are available from Quaternary deposits. Water 1s used for stock,
irrigation, domestic, industrial, and public supplies. The outcrop of the
Santa Fe Group is mainly along the Rio Grande. 1In this area, as much as 2,000
gallons per minute is available from the Santa Fe Group.

Water quality in Quaternary deposits and the Santa Fe Group varies
greatly, but specific conductance generally is less than 2,000 microsiemens
per centimeter. The quality of ground water along the Rio Grande ranges from
potable to water containing constituents that exceed the maximum recommended
drinking-water level, such as sulfate or chloride concentrations greater than
1,000 milligrams per liter. Water in the San Agustin Basin and the Alamosa
Creek basin generally meets drinking water-quality standards; however, water
in the Jornada del Muerto contains large sulfate concentrations.

Ground water is available from the Datil Group and other volcanics of
Tertiary rocks. Wells and springs in these units yield as much as 80 gallons
per minute, and specific conductance ranges from 95 to 3,790 microsiemens per
centimeter. Most of the water from these units that meets drinking water-
quality standards is on the west side of the Rio Grande.

In the Alamo Indian Reservation area ground water is available mainly
from the Crevasse Canyon Formation and Gallup Sandstone of Cretaceous age.
Wells and springs yield from 2.5 to 75 gallons per minute and have specific-
conductance values ranging from 847 to 3,610 microsiemens per centimeter.
Specific—conductance values greater than 1,000 microsiemens per centimeter are
common.
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Ground water available from Permian units mainly is from the San Andres
Limestone, the Yeso Formation, and the Abo Formation generally in the
Chupadera Mesa area. Wells and springs in these units typically yield less
than 56 gallons per minute, but as much as 200 gallons per minute of water can
be obtained from the Yeso Formation. Specific conductance in Permian units
ranges from 659 to 9,080 microsiemens per centimeter, but specific-conductance
values of 2,000 to 4,000 microsiemens per centimeter are common. Many
constituents exceeding the limit set for drinking-water standards, including
sulfate, fluoride, nitrate, iron, lead, and selenium, are present in water
from Permian units.

During 1985, a total of 109,504 acre-feet of ground water and surface
water was withdrawn in Socorro County. Eighteen percent of the total water
was withdrawn from ground water and 82 percent was withdrawn from surface
water. Agricultural use accounted for 88 percent of the total withdrawal,
most of which was used for irrigation.

In Socorro County, 26 wells and springs indicate geothermal potential in
the Socorro Peak area and other areas in the county. The water temperature in
these wells and springs is equal to or greater than 25 degrees Celsius. The
highest water temperature of 36 degrees Celsius was recorded at well 187,
which produces potable water having a sodium bicarbonate-type ionic
composition and a specific conductance of 430 microsiemens per centimeter.
The depth of this well is 275 feet.
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